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What is claimed is: 



5 1 . A method for delecting one or more nucleic acid molecules, comprismg: 

providing a sample that comprises at least one nucleic acid molecule: 

contacting said sample with a solid support that comprises one or more attached 
10 oligonucleotide analogues under conditions that allow hybridi/aiion of one or 

more attached oligonucleotide analogues with nucleic acid molecules that are at 
least partially complementary to said one or more attached oligonucleotide 
analogue molecules, 

1 5 wherein at least one of said one or more attached oligonucleotide analogue 

molecules comprises the structure: 
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wherein each B' and each is, independently, H, a naturally occurring 
20 nucleobase, a non-naturally occurring nucleobase, an aromatic moiety, a 

DNA intercalator, a nucleobase-binding group, a heterocyclic moiety, or a 

reporter group, w herein amino groups are, optionally, protected b\' amino 
protecting groups: 



10 



is: 



wherein each A and each A" is. independently, is a group of foninila (la), ( lb), ov 
(Ic): 

R' R' R' R' \ R' R- X 

CYC C V C C C V t N C 

R- R- R- R- R- R- 

r s r s r s 

1(a) Kb) 1(c) 

wherein r and s are, for 1(a) and 1(b), independently of one another, 
values from 0 to 5 and are, for 1(c), independently of one another, 
values from 1 to 5; 



wherein each R^ and eachR^ is, independently, hydrogen, 

(C] Co)alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 

(Ci Co)alkyl, hydroxy, alkoxy, alkylthio, amino, or halogen; 

15 wherein each r\ R^, and R\ is, independently, hydrogen, 

(Ci CcOalkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(Ci C6)alkyK hydroxy, alkoxy, amino, aryl, aralkyl, heteroaryl, or 
an amino acid side chain; 

20 Y is a single bond, O, S, or NR"*; and 

X is O, S, Se, NR\ CH., or C(CH;.)2; 



25 



wherein each R^' is, independently, hydrogen, (Ci -Co)alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (C\ C(>)alkyl, aryl, aralkyl, 
heteroarxi, or an amino acid side chain: 



wherein R is, indcpcndcntl): hydroiicn. (C^. C\.)alk_vL hydroxy-, alko\\-. 
amino-, or alk\lhio-sLibsliluled (C^ C\.)alkyl, hydroxy, alkoxy, alkyhhio, 
amino, ar\l, aralkyl. heteroaryl. or hydroucn. and is hydrogen, (C; C^.) 
alkyl, hydroxy-, alkoxy-. amino-, or alk>lhio-subslitiited (Ci C(,)alkyl, 
aryl, aralk\i, or heteroar\l; 

or R is hydrogen, (C'l C(,)alkyL h\'drox\-, alkoxy-. amino-, or alkylhio- 
substituted (Ci C(,)alkyl, ar\'l, aralkyl, or heteroaryl, and R^ is hydrogen, 
(C) -C(> )alkyl, hydroxy-, alkoxy-, amino-, or alkylhio-substituted 
(Ci -C(, )alkyl, hydroxy, alkoxy, alkylthio, amino, aryl, aralkyl, heteroaryl, 
or halogen; 

wherein each R'^ is independently, hydrogen, {C\ C(, )alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (Ci -C(, )alkyl, alkoxy, aryl, 
arylkyl, or heteroaryl; 

wherein each R^^^and each R^' is, independently, hydrogen, (Ci -Cajalkyl, 
hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci -C6)alkyl, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R'^ R^\ R'^ and each R'^s, independently, 

hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci -C(,)alkyl, hydroxy, alkoxy, alkylthio, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 

wherein T is hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or 
alkythio-substituted (Ci Cf>)alkyl, hydroxy, alkoxy, alkylthio, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R^^, R' \ R"'', and R'^' is, independently, hydrogen, (Cl- 
C6)alkyl, an amino protecting group, a reporter group, an intercalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, a 
nucleotide or oligonucleotide, or a soluble or nonsoluble poKaner; and 



is 1 or greater, and: 

detecting at least one nucleic acid molecule that is bound to said solid support. 

The method of claim 1, wherein said solid support is a membrane, chip, bead, 
or poKmer. 

The method of claim 1, wherein the ratio of H>pNA to pPNA monomers in at 
least one of said one or more attached oligonucleotide analogues is from 2:1 
to 1:3. 

The method of claim 3, wherein the ration of HypNA to pPNA monomers in 
at least one of said one or more attached oligonucleotide analogues is from 1:1 
to 1:2. 

The method of claim 1, wherein the lengths of said one or more attached 
oligonucleotide analogues is from 6 to 1 ,000 residues. 

The method of claim 5, wherein the lengths of said one or more attached 
oligonucleotide analogues is from 12 to 60 residues. 

The method of claim 1, wherein said sample is a blood sample that is at least 
partially processed. 

The method of claim 1, wherein said sample is a solution of at least partially 
purified DNA. 

The method of claim 1, w herein said detecting comprises staining with an 
intercalating nucleic acid stain. 



1 he method of claim 9, wherein said inierealaling nucleic acid slain is 
selecled from ihe group consisting of ethidumi hahdes, ethidiuni dimers. 
monomeric cyanine dyes, or dimeric cyanine dyes. 

The method of chum K wherein said detecting comprises detecting a kibel 
coupled to one or more nucleic acid molecules. 

The method of claim 1, wherein said method is used to detect one or more 
SNPs. 

The method of claim 1, wherein said method is used for expression profiHng. 

The method of claim 1, wherein said method is used to detect or identify a 
pathogen or contaminant. 

A kit for the detection of one or more nucleic acid sequences, comprising: 

at least one oligonucleotide analogue molecule attached to a solid support, 
w herein said at least one oligonucleotide analogue molecule comprises the 
structure: 
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whcFLMn each B and each B" is, indcpcndcntl>. fl, a naluralK occurring 
nuclcobasc. a non-natural l\ occurring nucleohasc. an aromatic moiety, a 
DNA inlercalalor. a nucleobasc-binding group, a heterocyclic moiety, or a 
reporter group, wherein amino groups are, optionall\. protected by amino 
5 protecting groups: 



10 



wherein each A* and each A" is, independently, is a group of ibmiula (la), (lb), or 
(Ic); 
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wherein r and s are, for 1(a) and 1(b), independently of one another, 
values from 0 to 5 and are, for 1(c), independently of one another, 
15 values from 1 to 5; 



wherein each and eachR" is, independently, hydrogen, 

(Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 

(C] -C6)alkyl, hydroxy, alkoxy, alkylthio, amino, or halogen; 

20 

wherein each R\ R"^, and R'^, is, independently, hydrogen, 
(Ci C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(C] C^)alkyl, hydroxy, alkoxy, amino, aryl, aralkyl, heleroaryl, or 
an amino acid side chain; 



Y is a single bond, O, S, or NR"^; and 




\ IS (). S, Sc, NR\ CH:. or C(CH.O:: 



wherein each R'' is, independenlly, hydrogen, (C] CjalkyL hydroxy-, 
alkoxy-, amino-, or alkythio-siibstituted (Ci C(,)alkyl, aryl, aralkyl, 
heteroar\ 1. or an amino acid side chain: 

wherein R is, independently, hydrogen, (Cj -C(,)alkyl, hydroxy-, alkoxy-, 
amino-, or alk>lhio-substituted (Ci -C(>)alkyl, hydroxy, alkoxy, alkyllhio, 
amino, aryl, aralkyl, heteroaryl, or hydrogen, and R^ is hydrogen, (Ci Cf.) 
alkyl, hydroxy-, alkoxy-, amino-, or alk\lhio-siibstituied (d C(,)alkyl, 
aryl, aralkyl, or heteroaryl; 

or R is hydrogen, (Ci CcJalkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
sLibstituted (Ci -C6)alkyl, aryl, aralkyl, or heteroaryl, and is hydrogen, 
(Ci -C(> )alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(Ci -C(> )alkyl, hydroxy, alkoxy, alkylthio, amino, aryl, aralkyl, heteroaryl, 
or halogen; 

wherein each R'^is independently, hydrogen, (Ci -Co )alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (Ci -Co )alkyl, alkoxy, aryl, 
arylkyl, or heteroaryl; 

wherein each R'^'and each R" is, independently, hydrogen, (Ci -C6)alkyl, 
hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci ~C6)alkyl, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R*', R" , R'^ and each R^^ is, independently, 

hydrogen, (C\ - C^lalkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci C(>)alkyl, hydroxy, alkoxy, alkylthio, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 




wherein T is h>drogcn. (L\ C\,)alkyK hydroxy-, alkoxy-, amino-, or 
alk>lhio-siibslilutcd (('■ C\.)alkyl. hydroxy, alkoxy, alkylthio. aryL 
aralkyl. hclcroar\ 1, or an amino acid side chain: 

wherein each R'^. R' R" and R~' is, independently, hydrogen. (Cl- 
C6)alkyL an amino protecting group, a reporter group, an intercalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, 
nucleotide or oligonucleotide, or a soluble or nonsoluble polymer; and 



/MS 1 or greater: and 



at least one buffer, solution, or reagent useful in the detection of nucleic 
acid sequences. 

1 6. A method for detecting one or more nucleic acid molecules, comprising: 

providing a sample that comprises at least one nucleic acid molecule; 

contacting said sample with one or more oligonucleotide analogue molecules 
under conditions that favor hybridization between nucleic acid molecules and 
oligonucleotide analogue molecules that are at least partially complementary, 
wherein said one or more oligonucleotide analogue molecules comprise the 
structure: 

B- 

A- 

R" N ^ 
C C ^ N ' 







B' 




R'" 


R'- 


R'^ 


A' 


R"" 


0 


C 


C 


N 


C 


P 


R' 


R'^ 




R'' 


0- 



C C R 

° R" R^ 



T 



wherein each B and each B" is. independenlly. H. a naturally occurring 
nucleobase, a non-nalurally occuiring nucleobasc, an aromatic moiety, a 
DNA intercalator. a nucleobase-bindnig group, a heterocyclic moiety, or a 
5 reporter group, wherem ammo groups are, optionally, protected by ammo 

protecting groups; 



wherein each and each A~ is, independently, is a group of formula (la), (lb), or 
(Ic); 
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wherein r and s are, for 1(a) and 1(b), independently of one another, 
15 values from 0 to 5 and are, for 1(c), independently of one another, 

values from 1 to 5; 

wherein each and each R* is, independently, hydrogen, 
(Ci -C(>)alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
20 (Ci -0,)alkyl, hydroxy, alkoxy, alkylthio, amino, or halogen; 

wherem each R\ R", and R\ is, mdependently, hydrogen, 
(Ci - CfOalkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(d -C\.)alkyl, hydroxy, alkoxy, amino, aryl, aralkyl, heteroaryl, or 
25 an amino acid side chain; 

\ is a sinule bond, O. S, or NR"^; and 




X is O, S, Se, NR\ C H:, or C(C'H ;):: 

wherein each R^* is, independently, hydrogen, {C\ Cf,)alk\'L hydroxy-, 
alkoxy-, amino-, or alk\lhio-substituled (Ci C\,)alkyl, ar\l, aralkyl, 
heleroarxi, or an amino acid side chain; 

wherein R is, independently, hydrogen, (Ci Co)alkyl, hydroxy-, alkoxy-, 
amino-, or alkythio-substiliited (C\ C(,)alkyl, hydroxy, alkoxy, alkyllhio, 
amino, ar\l aralkyl, heteroar\l or hydrogen, and R^ is hydrogen, {C\ C(,) 
alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci Co)alkyl, 
aryl, aralkyl, or heteroaryl; 

or R is hydrogen, (Ci -Co)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci -C6)alkyl, aryl, aralkyl, or heteroaryl, and R^ is hydrogen, 
(Ci -C6 )alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(Ci -C(y )alkyl, hydroxy, alkoxy, alkylthio, amino, aryl, aralkyl, heteroaryl, 
or halogen; 

wherein each R'^is independently, hydrogen, (d -C6 )alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (C] -C6 )alkyl, alkoxy, aryl, 
arylkyl, or heteroaryl; 

wherein each R'^and each R'^ is, independently, hydrogen, (Ci -C6)alkyl, 
hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci -QOalkyl, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R'~, R^ \ R'^, R'\ R'^\ and each R'^ is, independently, 
hydrogen, (Cj -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci -C(,)alkyl, hydroxy, alkoxy, alkylthio, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 




wherein T is hydrogen. (C; C\,)alk\l. hydro.w-. alkow-, amino-, or 
alk\lhio-substiliited (C\ Cf.)alkyl, hydroxy, alkow. alkyllhio, aryl, 
aralk) L heteroaryl, or an amino acid side chain: 

wherein each R'^, R' \ R"'*, and R"' is, nulependently, hydrogen, (Cl- 
CX))alkyl, an amino protecting group, a reporter group, an inlercalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, a 
nucleotide or oligonucleotide, or a soluble or nonsoluble polymer: and 

// is 1 or greater: 

capturing said oligonucleotide analogues to a solid support; and 

detecting one or more nucleic acid molecules bound to said solid support. 

The method of claim 16, wherein said capturing is through a specific binding 
member attached to said one or more oligonucleotide analogues. 

A method for separating, isolating, or punfying at least one nucleic acid molecule 
from a population of nucleic acid molecules, comprising: 

providing a population of nucleic acid molecules; 

contacting the population of nucleic acid molecules with one or 
more capture probes comprising at least one oligonucleotide 
analogue under conditions that allow hybridization of nucleic acid 
molecules with oHgonucleotide analogues, w herein said at least 
one oligonucleotide analogue comprises the structure: 
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wherein eac h B' and each B~ is, independcntK', H, a naturally occurring 
nucleobase, a non-naturally occurring nucleobase, an aromatic moiety, a 
DNA intercalator, a nucleobase-binding group, a heterocyclic moiety, or a 
reporter group, wherein amino groups are, optionally, protected by amino 
protecting groups; 



10 wherein each and each is, independently, is a group of formula (la), (lb), or 

(Ic); 



R' 




R' 


R' 


R' X 


R' 


R' 


X 


C 


Y 


c • 


-C^ Y - • 


c - C 


C Y 


•C - N 


C 


R- 




R- 


R- 


R- 


R- 


R- 






/• 


5 


r 


s 


/• 


s 






Ka) 




Kb) 






1(c) 





15 wherein /' and s are, for 1(a) and 1(b), independently of one another, 

values from 0 to 5 and are, for 1(c), independently of one another, 
values from 1 to 5; 

wherein each R' and each R*" is, independent!). h\drogcn. 




{C C\.)alk\l, hydroxy-, alkoxy-, amino-, or alkythio-substiluicd 
(C'l C\.)alkyl. hydroxy, alkoxy, alkyllhio. aiiiino. or halogen: 

wherein each R\ R", and R\ is, independently. h\drogen. 
(Ci C„)alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substilutcd 
(Ci C(Jalkyl, hydroxy, alkoxy, amino, arv'L aralkyl, heteroarvi, or 
an amino acid side chain: 

V is a single bond, O, S, or NR"^: and 

X is O, S, Se, NR-\ CH:, or QCH.O:; 

wherein each R^' is, independently, hydrogen, (Ci -C(>)alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (Ci -C6)alkyl, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 

wherein R^ is, independently, hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, 
amino-, or alkythio-substituted (Ci -C6)alkyl, hydroxy, alkoxy, alkylthio, 
amino, aryl, aralkyl, heteroaryl, or hydrogen, and R is hydrogen, (Ci -C(y) 
alky], hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci -Cojalkyl, 
aryl, aralkyl, or heteroaryl; 

or R^ is hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci -CfOalkyl, aryl, aralkyl, or heteroaryl, and R^ is hydrogen, 
(Ci - C6 )alkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(C| C(, )alkyl, hydroxy, alkoxy, alkylthio, amino, aryl, aralkyl, heteroaryl, 

or halogen: 

wherein each R'^is independently, hydrogen, (C] -C(, )alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (Ci -C(, )alkyl, alkoxy, ar>'l, 
aryikyi, or heteroaryl; 




wherein each R ' and each R is. indepeiKlenllw hydrogen, t'.,)alk>l. 
hydro\\-. alko.w-. amino-, or alkythio-siibslituted (Cj C\,)alkyl, aryl, 
aralk\ 1. heleroaryl. or an amino acid side chain: 

wherein each R'~, R' \ R'^, R'\ R and cachR' is, independently, 
hydrogen, (C^ CYlalkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
subslituted (C\ C(,)alkyl, hydroxy, alkoxy, alkyithio, aryl, aralkyl. 
heteroarvi, or an amino acid side chain; 

wherein 1 is hydrogen, (C, C\Jalk\'l, hydroxy-, alkoxy-, amino-, or 
alkythio-substituted (Ci OOalkyl, hydroxy, alkoxy, alkyithio, aryl, 
aralkyl, hetcroaryl, or an amino acid side chain; 

wherein each R^^, R''\r~^, and R"^ is, independently, hydrogen, (Cl- 
C6)alkyl, an amino protecting group, a reporter group, an intercalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, a 
nucleotide or oligonucleotide, or a soluble or nonsoluble polymer; and 

n is 1 or greater; 

binding said capture probes to a solid support; and 

separating at least one nucleic acid molecule that is hybridized to the one 
or more capture probes from the members of the population of nucleic 
acid molecules that are not bound to the capture probe. 



The method of claim 18, w herein said population of nucleic acid molecules 
comprises RNA molecules. 




The niclhod of claim 18, wherein said one or more capture probes fiirlher 
comprises a specific binding member. 

The method of claim 20, wherein said specific binding member is biotin. 

The method of claim 18, wherein the ratio of HypNA to pPNA monomers in at 
least one of said one or more attached oligonucleotide analogues is from 2: 1 to 
1:3. 

The method of claim 22, wherein the ration of HvpNA to pPNA monomers in at 
least one of said one or more attached oligonucleotide analogues is from 1 : 1 to 
1:2. 

The method of claim 23, w^herein said oligonucleotide analogue is a poly T 
oligomer. 

A kit for the purification of poly A RNA, comprising: 

a HypNA-pPNA poly T oligonucleotide analogue coupled to a first specific 
binding member; 

beads coupled to a second specific binding member that can bind said first 
specific binding member; and 

at least one buffer, solution, or reagent useful in the purification of RNA. 

26. A kit for the purification of poly A RNA, comprising: 

at least one biotin-conjugated oligonucleotide analogue; 

streptavidin coated beads; 

at least one buffer or solution; and 

DEPC-treated water. 




27. A method for inhibiting gene expression, comprising: 

adminislermg an oHgonucieotide analogue to at least one ceil or at least one 
organism, wherein said oligonucleotide analogue comprises the structure: 
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10 

wherein each and each B*^ is, independently, H, a naturally occurring 
nucleobase, a non-naturally occurring nucleobase, an aromatic moiety, a 
DNA intercalator, a nucleobase-binding group, a heterocyclic moiety, or a 
reporter group, wherein amino groups are, optionally, protected by amino 
1 5 protecting groups; 



20 



wherein each and each A*^ is, independently, is a group of formula (la), (lb), or 
(Ic); 
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wherein r and s are, for 1(a) and 1(b). independently of one another, values 
from 0 to 5 and are, for 1(c), independenth' of one another, values from 1 
to 5; 

wherein each R' and each R is, independently, hydrogen, 

(Cj -Co)alkyl, hydroxy-, alkoxy-, amino-, or alkylhio-substiluted 

(Ci -C6)alkyl, hydroxy, alkoxy, alkyhhio, amino, or halogen; 

wherein each R"\ R'*, and R\ is, independently, hydrogen, 

(Ci -CfOalkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 

(Ci ~C(Oalkyl, hydroxy, alkoxy, amino, aryl, aralkyl, heteroaryl, or 
an amino acid side chain; 

Y is a single bond, O, S, or NR"^; and 

X is O, S, Se, NR-\ CH., or QCH.Oz; 

wherein each R^ is, independently, hydrogen, (C\ Oalkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substitutcd (Ci 0,)alkyl, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 

wherein R is, independently, hydrogen, (Ci C(>)alkyl, hydroxy-, alkoxy-, 
amino-, or alk\lhio-substituted (Ci C\,)alkyl, hydroxy, alkoxy, alkylthio. 
amino, arvL aralkvL heteroarvl. or hvdroecn. and R^ is hvdroucn, (Ci C^) 




alk\l. hydro\\-, alko\>-, amino-, or alkythio-subsliluicd {C C.lalkyL 
aryl. aralkyl, or hctcroaryl: 

or R is hydrogen. {Ci C\.)alkyl, hydroxy-, alkoxy-, amino-, or alkylhio- 
substituted (C'l C\.)alkyl. aryl, aralkyl, or heteroaryl, and is hydrogen, 
5 (Ci C(, )alkyL h\droxy-, alkoxy-, amino-, or alkythio-substituted 

(Ci C\, )alkyl, hydroxy, alkoxy, alkylthio, amino, ar\l. aralkyl, heleroar\i, 
or halogen: 

wherein each R'is independently, hydrogen, (Ci C(, )alkyl, hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (Ci -C\, )alkyl, alkoxy. aryl, 
10 arylkyl, or heteroaryl; 

wherein each R^'^and each R^^ is, independently, hydrogen, (C] C6)alkyK 
hydroxy-, alkoxy-, amino-, or alkythio-substituted (d -C6)alkyl, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

15 

wherein each R'\ R'^ and each R^^s, independently, 

hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (C] -Cf,)alkyl, hydroxy, alkoxy, alkylthio, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 

20 

wherem T is hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or 
alkythio-substituted (Ci -C6)alkyl, hydroxy, alkoxy, alkylthio, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

25 wherein each R'^, R''\ R"^\ and R*^^ is, independently, hydrogen, (Cl- 

C6)alkyl, an amino protecting group, a reporter group, an intcrcalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, a 
nucleotide or oligonucleotide, or a soluble or nonsoluble polymer; and 



30 



n is 1 or urcater: and 




inhihitint; the expression of at least one gene that comprises sequences that 
are at least partiall\ complementary to said oligonucleotide analogue. 



The method of claim 28. w herein the ratio of H\pNA to pPNA monomers in said 
one oligonucleotide analogue is from 1:1 to 1:2. 



A phamiaccutical composition for inhibiting gene expression, comprising at least 
one oligonucleotide analogue in a phamiacological formulation, wherein said 
oligonucleotide analogue comprises the structure: 
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wherein each B' and each B" is, independently, H, a naturally occurring 

nucleobase, a non-naturally occurring nucleobase, an aromatic moiety, a 
DN A inlercalator, a nucleobase-binding group, a heterocyclic moiety, or a 
reporter group, wherein amino groups are, optionally, protected by amino 
protecting groups; 



wherein each A' and each A" is, independently, is a group of fonnula (la), (lb), or 
(Ic); 
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wherein r and .v are, for 1(a) and 1(b), independently of one another, 
values from 0 to 5 and are, for 1(c), independently of one another, 
5 values from 1 to 5; 

wherein each R' and each R" is, independently, hydrogen, 

(Ci -C(,)alkyl, hydroxy-, alkoxy% amino-, or alkythio-substituted 

(Ci -C(,)alkyl, hydroxy, alkoxy, alkylthio, amino, or halogen; 

10 

wherein each R\ R'^, and R*\ is, independently, hydrogen, 
(Ci -C(Oalkyl, hydroxy-, alkoxy-, amino-, or alkythio-substituted 
(Ci -C(Oalkyl, hydroxy, alkoxy, amino, aryl, aralkyl, heteroaryl, or 
an amino acid side chain; 

15 

Y is a single bond, O, S, or NR*^; and 

X is O, S, Se, NR-\ CH., or C(CH3)2; 

20 wherein each R^' is, independently, hydrogen, (Ci -C(>)alkyl, hydroxy-, 

alkoxy-, amino-, or alkythio-substituted (Ci -C(,)alkyl, aryl, aralkyl, 
heteroaryl, or an ammo acid side chain; 

wherein R is, independently, hydrogen, (Ci -GJalkyl, hydroxy-, alkoxy-, 
25 amino-, or alkvlhio-substituted (Ci -Cf,)alkyl, hydroxy, alkoxy, alkylthio, 

amino, aryl. aralkyl. heteroaryl, or hydrogen, and R is hydrogen, (Ci Vu) 



alkyl, hydroxy-, alkoxy-, amino-, or alkylhio-substilutcd (C; C\,)alkyl, 
aryl, aralkyl, or hctcroaryl: 

or R is hydrogen, (C\ C\,)alkyL hydroxy-, alkoxy-, amino-, or alkythio- 
substituled (Ci C\»)alkyl. aryl, aralkyl, or helcroaryl, and is hydrogen, 
(Ci C(. )alkyl, hydroxy-, alkoxy-, amino-, or alk\lhio-substituted 
(Ci - Co )alkyl, hydroxy, alkoxy. alkylthio, amino, ar\i, aralkyl, heteroaryl, 
or halogen; 

wherein each R'^ is independently, hydrogen, (Ci -C(> )alkyK hydroxy-, 
alkoxy-, amino-, or alkythio-substituted (C| -C(> )alkyl, alkoxy, aryl, 
arylkyl, or heleroar\i; 

wherein each R^^^and each R'* is, independently, hydrogen, (d -C6)alkyl, 
hydroxy-, alkoxy-, amino-, or alkythio-substituted (Ci -C6)alkyl, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R'", R^\ R^^ and each R^^ is, independently, 

hydrogen, (Ci -C6)alkyl, hydroxy-, alkoxy-, amino-, or alkythio- 
substituted (Ci -C(,)alkyl, hydroxy, alkoxy, alkylthio, aryl, aralkyl, 
heteroaryl, or an amino acid side chain; 

wherein T is hydrogen, (Ci -CfOalkyl, hydroxy-, alkoxy-, amino-, or 
alkythio-substituted (Ci -C6)alkyl, hydroxy, alkoxy, alkylthio, aryl, 
aralkyl, heteroaryl, or an amino acid side chain; 

wherein each R^^, R^'\ R'^\ and R~' is, independently, hydrogen, (CI- 
C6)alkyl, an amino protecting group, a reporter group, an intercalator, a 
chelator, a linker, a peptide, a protein, a carbohydrate, a lipid, a steroid, a 
nucleotide or oligonucleotide, or a soluble or nonsoluble polymer; and 

//is 1 or greater. 



